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Abstract of JP20031 30459 

PROBLEM TO BE SOLVED: To provide a 
water heating method and system preventing 
deterioration of hot water supply characteristic 
when the system is used for supplying hot 
water, while fully using low-temperature hot 
water at or above an upper limit heating 
temperature for the purpose of supplying hot 
water. 

SOLUTION: Water is taken into a heating 
circuit 4 from a storage tank 2 which is kept 
filled with the water injected from a water 
injection pipe 6; the water is then heated to 
high-temperature hot water by a heat pump 3 
through heat exchange and returned to an 
upper portion. If a hot-water supply circuit 8 
requests the supply of hot water, only a 
selector valve 55 is opened and the hot water 
is taken out from only an intermediate-stage 
takeout pipe 52 as long as the intermediate- 
stage takeout temperature Tm measured by a 
sensor 22 is equal to or higher than a set hot- 
water injection temperature Tn. When Tm is 
lower than Tn, the selector valves 55 and 55 of 
the intermediate and upper stages are opened 
at the same time to take out the hot water from 
both takeout pipes 52 and 51 . When the 
upper-stage takeout temperature Tu+Tm 
measured by a sensor 21 is lower than Tn, 
only the selector valve 55 is opened and the 
hot water is taken out from only the upper- 
stage takeout pipe 51 . The hot water taken out 
is mixed with cold water by a cold and hot 
water mixing valve 71 to attain a set hot-water 
supply temperature and the mixed cold and 
hot water is supplied to the hot-water supply 
circuit. 
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s^sr/hs<-rsrt*s^rffi{c/i9, 

[0 0 2 6] r.©iS*^9©4i^»itt. Sfefc. ±E$ 

msj^stt-c, ffl»jw*±*ft-cwa©tt»*-et» 
\c x tUKtuauEKS^v ^»*a«-#«fc*t -r a 

*6BIHttttK:<eaJ:5*BIW*Sr^«>«l*fWbfC*J 
<#Wttr«UIH-*J:$fcL"CfcJ:^ (RMIO) . r 

[0 0 2 7] £JlJb©»*3S8~ffl|*9l 0OV^il*»© 

*>OBIM#©IIIHi!0*«r1T 5 *»5jW;:ov*T©RJ6A» 

W^gii-f ft* ?ilJS$<frSfl|j&&{<ttiD-*- S J: 5 tc LX 
fc-ki^ (11**1 i) . r©<t5(ci-5>ri:ici9, w 
Sit *» & * 9 tU $ *ifc8M*»*»#¥Rfc * x-m&t 6 
©te**«*M«rK1-3£i:, o* 9 »fflfi#RtU*Rte 

»»*ttffl#Sfc«*U-CA8MUEi U"CRtH£ix5i* 
/&fc©W»£»«M6 ©*>•&:: iiaBB1-6 

^^©B^SrleJigUtsrilcftS, f?9fflt»S© 
ffiTte J: 9 ffi©MK#©iIJP©MfMti^©l?BMi3&;!rfT 
oT**»*^«^©A»B**±#3*a«!«S:»T 

fi©ffim©A^ia«^A»?a«^ffl¥g;A5^u tr l* 

[HliB-t-actdS-ertB^^S,, 

[0 0 2 8] Ms, ±15©^^ A^^trStJtLfcR* 
^©iI©&ai-*5V>TI4, ^©^-r A?^gflc^«EK 

(n«3Ki 2) . 

[0 0 2 9] tl±©»*JS8~»*«l 2©vvf 

tifr<Df&®*sxTMCtd^X, 2£1±©MK#©BBH§J 

TR!tUfc9s ^»>t*fc@!£)aa<ISrR3eUfc9-t-a 

ztbx-zziiK &<D±?\c®*m&^m<D#®.mrfW> 
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mm^mt lt, _hi2S7Ka£^a^©A®ag&oA 
*afi£, ±e**a^-?fti::j:&&m©R&&»ja 

S £ K X 9 £ $ *V5 ±Bft^#ffijBKov >T©MftS$;K: 
*-3^TJt«JSft#R<l: L*vMW*©Rff ©»£#fl:tt 

#A®a£$rRj£A&a&£ ITSfe-J-SttR-eLTt) 
«fc^ (M*«i 3) . 

10 0 3 0] r©,fc3*flMJ&«flH-Swi:fcJ;9, # 
4fcR©Rfc*Jfc«£«#RfcLtt^tWtrR*^©RK 

t>©-c*4»«-ic, *©»£#ttR©M»<»tt«:'bflwie 

R£AaaS#lt«WS5V' t ll!£RKR:t$;h, 
TV>fc9-fSt, A*fiS©3*Si£ft:t;:£5£S)©lJ# 
£gttT a£-#tt« £ »£-Jt £ ©*f«B8«H:*H- 5 itffl 

a«£ L-CRSg-ts;:£KJ:9, ±E«>*n#lt«SjB:* 

r £#[§]&$ *k J:9»*©il^»*JtlW#P#TOfc* 

[0 0 3 1] £*±©ii#JS7~W#JSi 3©v> 

3-#flcR££Sf£»1-s z.t\£X<9Wi • 7k©a^Jt*5^ 
KSii**Wt©»*fcH:, S6K»*ja^^RfcS8rt* 

±iea*i«# at ut, ¥-©»wa*»?>©a9fflL, 

ttttt, ±T2o©WRHjma»&©Ri**9fflUKRi: 

R £ ft*Jt £ ©»£H«i;:o^T©R«a^i&JE«Rj£ 

ft fc»<Swc R*Jt ©^H$iJ» SrS 5 fc-f 5 £ £ *2 
■C#5 4) . 

[0032] zom^iat, ±m<Dfm%fflmm<oMis 

49, »*a-&#RU:*5»tSE^-<5vx^«0t©S{k 
< ffl»«tt©SUi«rK it LT tH^#tt©(6]±*5|a 
9#3££fcft5. 
[0 0 3 3] 

[»W©»*] RWUfcJ:5fc» fit#ig 1 ©*&)§ 

ic-tac £#-?#, »*»e-#R-e©» • *©«£icj; 
9 0f«©a«fcaBii-*RiK, »*a-&#s~©A^a 
*©aa^fiBi-5M«wx«riaj»i/c, RR-fcRgR 



©±lc, «&^©fcft©»9ttlUW^s*)tL«, ftfcjtHI 
«frt©T*ffiRJc&5ffia^*SR9W$tiTi«»$ix, 

mm s tm-tzm *©<sa$©£-t &ra#-r a r £ # 

"Cta. w©fc«\ J0«l#RtcJ;5JDi»5FtB4(eaa© 
SS&EIiB LT±SB©il5aSIEW1-©E , BJlrt©$7K©± 
TSr*Df! ! ¥Slc:i9»P^-t-5>r£*s-Cf . <fia&©a& 
fc#»Lfc«raB©**i*fc*l3*LTJ&«»©=»>' 
MIS«:Bia::£#-eta-2u -t©J;3lcU-CtlS5 
a»©8M»*v35£ £ If * 5 *ffi©f6£«rlHliB LTRRttffl 

[00 3 4] !S*«2 ©R»*feK: J:*i«. »*a^-^ 

RK»i-5 A»a«©aafawk*»«i-5 r £ *j-c# , 

»*«£¥Rt?©» • *©«£■!;: J: 9 gfjfcoaa wan 
-fSBRlc, A»a*©«iaEfciBH-r5«!l«»*bSria»L 
T, «^fcR£*&8Rg-e©ij&&&fT 5 ;:£#-?£» 

K*S «t a a»«ftt©»fl;©38£«r5fc§lK EiK?- 5 
r£#T#a„ *©±(c, T*{4R©®tHna><b©B?# 
©&9tHL£SiR-fai£»cJ;9, ±E©*D<A»a« 
©RRRflS«r«HW UooJfr»»rt©T#ffcRfc*>5tt» 
»©«*&fl6a**3;r 4 £©fc», jMRi¥ 

Rfc J: *2)DMi7fttt&a&©RW «r*I&ttfciBBB1-« r 
£#•?#, ffiaS©^®Sr#JSUfcffgS©$»ii^:{k 
£ dig L T If SJ1 ©=>"/■?;? h{bSrllSr£*5-C#5- 
*©J;5fcLTt>r*R»©»Wft»£iV*3*«© 

»4*iaaurR»«ffl±©|ij«ttS:si«i- a r £ as-e 

#a::4lcfta. 

[0 0 3 5] »#JS3©R»->*7 l AlJ:J;;tur, JblSf* 
jft* 1 ©*&&#)££?&*&: M»5R»$/*yA«:« 

3 icfcv^C, j§aPfi¥R«c:*5Jt5a-a-H:Sr^a»J»# 

[0 0 3 6] lt*JS5»Cj;tt«, f»*^4»C*5V^T, » 

*a-^¥R»c#i-5 A»a*«rR^e»a* £ ©Mft-e 

R€$*vfcR«Aaa«-CB&-«£1-5C£*s-Ct, » 

*a^¥©{c*ittsa • *a-g-i-.£5R5&is^?fl£^© 

an i 9 «'oiH left 5 r £ *s T? # 5 r £ (c « 

So 

[0037] it*^6fc:j;Hii, si*J!5(c*3v>r, ff 

am&w***b £*©^^-cj!>ciHi©it&a©fc»©ffla*5M 
^$nrt>, t©ta»M*&©*«i*»?>»*a^RK:*r 
i-a A»a**RSA»a«K-i-* r £ ^-e# s 0 
t. w^ifl*&$^s£, a-g-tt^mn©«ifflAaafi 

ldS<5VNr^«jE$ti5fc», J: 9 -®«S0?lcR£A 

aas-c»*a^RK»tAa$*5-£^-e#, ta 

8M9tt©»fls*&©iaaW«: J: 9 RglcftS ' £ ^"C# 
[0 0 3 8] |»*qi7©||»^yAKJ:Ji»f, W*« 
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2 OttttttStrMUKUlt UfSifS^^T 1 A£tl«-f 

[0039] «Mt*9ic**ui» n**8oaftttftn 

(^•»POJ:9*«WI*«l*i-aci:*«-e*, r 

ttS»*a*¥«"T»©S*©fc»©»frJt©aEJMte'Sr 

■*IIIlc^3*fcv^£Jt^T**fc/hS< LTffl 
$#tt©A.b«rl2!S r i 5;i lefts. 
[0 0 4 0] OditUf, t»*«9»C*3V^ 

RlHlWi^©©fc»rotb^* s iBi6*HS^lJ:ttgE^0f3t 

Hfc©»«W» & »*a*¥»i::*tt- 5 ABaflWBrfc© 

[0 0 4 1] lteiJUf. £JUb©ffl#>S8~„t 

SB*M*S1-Sr tlcjBHi-SaSEttUO^-fA?^ 

5et*s-C#S. R#*l 2KJ:*Ui, Mtt»> 

[0 0 4 2] 3»JlJ;tb«, W±©»#3S8~Bt 

2<75^TH/J^^^7 l A|C*3V>T, #&B© 

©s <fc 5 fc-rs;: fl6-4M&iE©*mtiH£*t> 
ap*LT J: 9«l*©Kv^tt:IW«i«r*aLTKJfe«» 

a£^©Wflfcftara4-i2Sw rtuctiK 

tti»#tt© J: (9 Ji*#S r #-C# So 

[0 0 4 3] M«4l 4iC±fttf, K±©M**7~|| 
<fc 9, X.9m&on\t*tk&lt1M*1t9Z.k1frV*, ® 

s£E*^9 yx-w&momtKm-i < 

ffi»#tt©SLtv£BS.it LTlHSWWt© J; Q Hf©ft±«r 
[0 0 4 4] 

[»W©*lfco»«l £*T, *893©?fcltigfll*HBic 
S^TR^S. 

[0045] <*isai.»«>iaitt, *3§w©ssi5& 



RHHt. 3ttJlHR*« (MMMMMk) iLT^t-F 
#V:7\ 4 fi^ESS, 5attffi»|5|K« 6liA*gSi 
LT©A*£ % 7 iU-C©ft*ia». 8 

ttte&lalliS, 9 ttJiBJTW* 2 *©»»&©*«*££ 
9H.S<Oiiv^#Srfi 1 5jiv^tlHlK, l 0 attaSM 

[oo4 6] ±&fflH82ttMz.tix7 L >i'xm$<Dm. 

iOM^Jiv -troTpB £S9ftft $ Hit A* 

T^S. tU, ±!Eil&fcP&8©T«Effi©iajj*£B&© 
*?f*©BM*fls, XI*. flL©f&8HMfa»e>©A8W* 

$EB§5 a A^^©fc©fcW^$h,, r©HJ»#»* 
ESS 7 K <fc 9 * t ©a-a-m <fc 9 KJSf&^aS UUI $ Jx 
fc±-e*&»E» 8 £rffl LT±§B# 7 <fc 
5Jdfto-C^S. ±IBtfe«2^tt±IBUi»lHlK 
5 a <D'&ft<DWLmalCMfcLtz£tiLW.<Dft®<Dim*W. 
*XttW*K:»fflrSfc»©*lHlft**ttJ^«i tt© 
UUmME-t^^EKStirv^S. H«©t>©"CttJfW 
«2©±©ffiatc:^ififfl?a«iryf-2 laMEKSti, 
*g;ffifi{C^2®ta?aS-trVf-2 2#Et8:£;ftXVS. 
[0 0 4 7] iEfc-htf^SH:. 

©if m& 3 1 k» us mm 3 2 1 bs# 3 3i»is 
ntciM%mmmm& 3 4 Kte^xt&bm®® 4 ©& 

3£©fli£B§ 4 1 rt©a*«rJR£8U)iJJKk1-S i 5 KfcoT 
^So *«#3 3fcJ:9*«S:h/rffia-ffiE 

&&ftfcll«K{f:i»W«3 5li*SV>T^t©fi^ 
IciOKflLfcmi-, ±IBEE*«3 2te*SVvCS*JEI8 

S*vTii5a'iisffii4SJ:5fc4orv^s. r.©t-h 
^V7°3©S«5f^ii)lcJ:t). ±1BffftK4 lfcaSftS 

»*^3f^DfibT0f«©i«a» (^jx-ffgot©^ 
a») ctftcftsi^c/iotv^, 0*9, ±ie© 
iisaffii©«is«frsr^a5fsasi L-cKa»K**s#vs 

J:5l-ft-^•c^^S. 

[0 0 4 8] ±te*D^lHlK4l4 > IfSIf 2©TlFI5IC±ifE 
MI^SaiftRd^ iii1 J lc±fSt-hjH^7'3©@«SI 
3 4 frail UTT)5it*^j 1 |BK ! @tt2 ©±SBlcigii«« 
$ftfctigiS&4 1 e©«^K4 lSrfflLTB?eif2 
rt©^5r^»J«IS$*Sfc©©«iSjKv7 , 4 2 tSrd 
xTV^S. Sfc. ±GffiKll3 4©A9ftl©flfltK4 1 
Ktt, W»»3 4»C«A$il,S»Blf2*»b©»*oa 
*t*W+*A9IWUE*5'1»-4 3#MI**l, r©A 

9a'jaa-fe>-f-4 3 755M^©sofi±Ka« (m«4o 

*C) Srtlffl-rSi:, ±te=>-hn-7 1 0 aiatl» 
(W«*!IK!f»Jl:1- S»J» W to^S J; 5 l-ft o X v ^ S„ 
[0 04 9] ±I2m^lHlK 5 a tt, ±tet?S«f 2 rt©Kf 
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WcttUfrb®.?) Mi-'PWtWitii'g 5 2 fflSfcWfcSl, 
5 2C0T«S4S8l^)j^$nTTOtH'i : 5 1, 5 2a>?>]&9 
ffl $ tiZ>&ftW>Zffifeol&&i£-?&'& \*xmm-fS fc ft 

©sawe^st tTco®iape# 5 3 & -hi^t^ 

■5. iEiftfttffSWWftlti* 5 1. 5 2©±«HWJ 
*»W©BWn*llWM-*. ±E8tai8lE#5 3 
liiffiay ho-y l 0 a (C«t ?> f^W)®J» $ ±EW 
tfflf5 1, 5 2!»»e>©£»9fflL^4&3E3ESMH-5 

[0 0 50] ±GA*Ib]B 7 »S7kiS-g-# 7 1 
Jo 9 . r ©$*a-&# 7 1 li±E^?af5&# 5 3 «fc 9 

-r£r<fclcJ:9> J&^BJco^^tfy^av^lcK^Stt 
fcRj£l&»fi*H:fc« J: 5KIUItfc±TMS»lHl»8 K: 
*&»1-S«fc5^*oTV>5. _fcEA»K7 2fctt»*» 

^•#7 ltcA^ftstagSr&ttj-f 5A»ta«^tb¥S: 

l#&R£;h/TV5. 
[0 0 5 1] ±eiBv^#|g||S9H:S#V e IS9 1 ff 
gff 2rt©J:»(tlKfcEK*^fcfRSaM89 2 M9 
ffB9 3fcSr«*r*sD, 0^B&©«^>7 S ©^I!) 
lc.fc9 8ftil*l©^7K£if9« : 8§9 3, |&£&5&9 2£.tf 
atff»9 1 fc««3ttfc#&±E*»»*B9 2lr*3V> 

[0 0 5 2] ft*, 01*81 «^Ih18S 8 iC&RSft 
[0 0 5 3] iE^yho-ylOaliMPU^^U 

fig-fe 2 1 , 22, 43, 6 1, 74, 8 1*^© 
lrtSoTM®Jffll^^»^©=S-a*J«SrfT 5 £ 5 

[0 0 54] lEaVhn-ylOalt H2i;:*-f<k 
5 KA 9 Magi? VIM 3H^S<3t«gjKV7'4 2-*? 

t - h # v-f 3 <Dimfflffl*ff o z. t \c i. 9 M&mm-t 
ztimumn 1 1 ^waa-fe^f-2 1, 2 2ics<5 
tmsps# 5 3 nm-sttmrnzn 5 ^ia»j^si l 

T©®a«SP» 1 2 a t, DtayiOl^^J 

*t3R3©ns»aa-*\ A^as-fe^-f-7 4, A*as-fe 
yf-6 iav»»}aa-fe^8 ifri±<o&&tiiiB&\£m 

j§*a-&# 7 1 ofe-a-ttumzno m*.uwn 13 at 



5. 

[0 0 5 5] JlffiSfflWffllSS 12att, HI 3 (C^-f <fc 9 

teHJ»+ (tt&tttt*) -eftrttbtf, o*9ft0©l&» 

sAifNo) . a-a-it©R£&fT^ ufy/sA 

2) , RJEStufca-g-JfcfcftSJ: 5te»aW8#5 3© 

(^fy7'SA3) . ffl^ 
t^fonii (^f-77'SAl-CYES) , ASrfflfi-trV 

«jESrtT5 Ufs'7'SA4) „ 
[0056] ±E©a-&Jt ©R£f*i!*:© £ 5 fc L T fir 
5. -fftfc^ *«RISift©sa&ft (i§*a-g-#7 1 
-A^$*2>a^aS) iLTR£A^a«£R£U 

±&fcffl?a«-ir y-y- 2 1 at/'f Stas-fe vf- 2 2 tc <t 9 
*fcW£*x3S£©ffi&fflia£©=fr&£i!-g'Lfc&©$ia 
*±BRSA»ffl*tc46 J: 5 KSWCt 9 a^Jt 

jesjifcRjaewaa <t 9 t>ffSffl««itKa«©ias 

«MWCllff*n5ja*«IIWH 3 alciS^ka^KS 

f>©£-ttUf£V\ _hE©a£-Jt©*tIE 
Uf?7'SA4) ±E*fflA»fi«^K3SA»a 
*fc 4 * J: 5 F B W»«rfr 5 ± 5 fcfJU* «t v >. 
[0 0 5 7] lik±K£ftti, ft&tt2frb±.8ttiLU<on 

mm («;ttf9 o'csao 1 4>gfig©i£ffl^ («*.« 

4 0t:eA±) i: ©SJC*© 9 WLrai»S* 

■c*a*5fc*5. r©fc*, «*}g^#7 i©a*jt 

LT, *&^(Hl8§8tC^L?6ll(C-S?aa (K^*&^fi 
S) T©l&»SrfT5rt^-C#, !&W6fflK*s»t5ffl» 
»tt©lkfc©»£*igaH-5 5. ±E 

©»®PM©Kf-. ffffl»#^l^*3VN-Ct^[Hl©^» 
©fc*©ffl»P*&t^x.-C®m!8»#5 3©#{4g§r^T 

^©^-C2>ClHl©l^»©fc»©ffl»*spBMS*T,T 

t, t©m»H!»©*4D*»e)»*ia^^7 
»iaa&si£A»ja&fc-*-S£i#-et5, 

9> ±E©tli^!|#tt©^^©[lI>ffi^©^$:±9Ji6 
*t#5 5 left*. 

[0 0 5 8] SOtL-C, Jfteif 2l*9©±g:fi:H©li5?a^© 

*4 bi*«l»*(fl:ii©fia»* t>*»K:4tffli-s r t ^-c 

iSa^©^#lcJ;9MlHlK4-C©ADfi^t64<6a 

5. R!£^}aai!» 5 0!l^«3 8t;-c*>tviiia:^A^?aa 
tt38+io = 48tt&9, m?agss# 5 3 -e©^ 
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Ufc**-h»*ttrtF 5 i!l>?)Oittlo*»ifflL*J:n 
^LT. JiiE'fRRffl'ff 5 2ri>P>©& 
m£l*ffifi©©$'>Kf ! I^A*'li : 6 frtbAfcZtiZlt 
W*l:ffiTL> r©fc©. -tRBttiff 5 l*>lb©R9 

ta ufi*s»* te*ap $ ft+ajstti'ff 5 2 ©& ►) m t 
aisif, wes 2 ft<r>i&mmm&£)nx^\m±x 

©SIS £018 LT±»©*1MH;(1*©I&«B 2 rt©)§* 
£:fe-C»leISg 4 5 flHR-*"* r t &X * 5 J: 5 Kfc 

<p , fi;?a»co^e^#jt Litsfwm 2 ©**«*<i2Sria 

iBUr«'S®2<7J=>v^^ MISSES 5- 
2r, *©i5fcLTfcWfi»©^*t3S£i^5*«© 

[0 0 5 9] tfc, *&$©£©£#«» 2 ©±Rf£Ra» 

?>©ii5?a»©i&9 w t©^is«t <o mmz-zzm&kit-* 
MM 2 file gie<**3 r i \zx <o av^tii 

[0 0 6 0] <^2»(i^flg>ll4(4, #3§9j©f&2H 

zommmft 5 b ©«&£#& 1 mmm<otiim\Bi& 5 a 

tS*5^> S.TA ZcDttmKttfcLX^yhv-y 1 
0 b lSIW»tt©3Vhn-? lOat 

jr i mmmm t n m^ztt Lxzomwmwzn® 

[0 0 6 1] ±fitti&|gH85 btt. ±lEff?f?H 2rt©ff? 
»Sr±«tt«*»6*0W-f±a«iaff 5 1 MiK9 

£MGB#ft;t1-3fc©©±R0BB!#5 4i:, P«ic±|E 

't'&fltti'i 5 2tC^$tVT>t>a©a'ff 5 2fl»t>©l?» 
©»0aL*HH»**-fafc»©'l>RJJB!#5 5 i:£ 
*LT, iiSPjEfflW 5 1 , 5 2^T«Efll 
■C^Jfc $ ft.T»*S£-# 7 1 K A$ $ *v 5 <fc 0 Klfett $ 

tvr*j 19 , r ©^**i£-# 7 1 ^©A^ttiJK A^tag-tr 
^1J-7 4*s^3g$m:v^5 <> **5, S&lH»tfgffiilna3 
iiHiaRr^faroWKtfiWS 1, 5 2W±)5Kffi*5 

S^-, .±K±«&tf*«©3WSf©WI»#5 4, 5 5^5# 

JCBB^SftStVT^^WSttUt 5 1, 5 2 *»e>if»^©») 
5 1, 5 2*>e>©^UttlLSfEStt 



: 1 mm ktts. 

[0 0 6 2] ±!2=iVhn-7 lObtt, H 5 (Ctjv^J: 
9liA'9«iaairv^4 3tf?fcg<5t«83#>'7 , 4 2-*> 
t - h * ^7*3 <7>f^M«|«P«:tT P £ t £ 5 MSM 
5*Df!»gPl 1 t, ^ffliaS-feVf-2 1, 2 2(dS<3 

ft 5 r t K «fc 9 7 1 ~©A^a«£{fc©fl« 

«f«rf? 5 »m©J«i#g: t l-C©&&MflA l2bt« ]) 
*=yi 0 l*a»&WA**L6RJ6l&»«**\ A®ia 

RSJftft&AKttS £ 5 7 1 ©A&JtMIP 

Srfir5A7k«"JffiiSi51 3 b t%fSA-CV>5. ^©^21116 

^ffi©4§-g-t>^ ±e©»a<Hfftti 2 bfi.u!is*sij^a5 

1 3 b fc«fc J: 9 «aMHffi©±S«gfii»^i?ti 

[0063] ±IE^?a^S©JfflIgl5 1 2 b ttE 6 (C^i-J; 

at. 0 7 (c:^-rj; 0 {zmwi^nwrntzft o&*> 
[0 0 6 4] wmmfimmat, *i\ y*n>-ioi 

*li:R3tSnfctt«l&»a«TsfcftJlHa*tto«rJlO*. 

fcaaR*»^»je©fcA»ffl©HStt«Re £ o 

^*>S:Jt«U UfyT'Sl) , SiV^©iagffi£R 
5£A»ffl*Tnt LTRSi-5. i"ftb%, Ts+offlJ 
iSflS^firtiSrTntUTRJtL (^fyT'S 1 fY 
ES> ^T5'7'S2) , pOjjtmtfiUZZtl&Tnt 
L-TR^-fS (^fy/Sl-CNO, y/SS) „ 
K^#©S£R&«ffi-*3aSttT*«©»*i&&# 7 

©a©tti L-TCi^J^tf 1 Ot;, /3 ©Mi: UTt±{ajxli 

[0 0 6 5]!JclC, ■faKWaa-feV-9-2 2(Ct5>^W 
RfflR*TB#JiBA»RJfefflL*TnJ: 9 t>Kv^>5*»* 
(^ry/S4) , Tm©*!iSiSWtltfJD:lHlif&® 
ffifflNHcfllitrfRRiaj* 5 2*»6©R0 ffl U©*t/i 

y/S4-CYES 1 ^fy^S5) . iSlCTm©*^® 

ttixtf +R©ttJ« ! 5 2 a»e>©*©B o a u-cjir^a® 

i«l:afc4v^)!), $5){ctf>g:fitbag-trvf-2 21c: 

j;5^w®fflmSTmso ? ±afiffl?aa-fe>f-2 1 tc«t 

5ttaRBR*TuOW«**±BA«RJ6R*Tni 
9 t>W^*»5*»«r*IS-*-5 Ufy7"S6) . i|W 

#5 5(cSDxT±SM^#5 4Srt«Bfl«ffi(c UT*5< 

(^7 1 i/7'S6-CYES > ^fy7"S7) „ 3?t-±IE 5 F 
«&RA©**iSJt*ttf, ±afi.^^S©2X^©^til1 E 5 
1, 5 2*»feR9WL-C^«**rtRSA»a«»C» 
fc^v^c*. ^0©^^ffiB#ic:(i^-c±aggM#5 4 
©^■St5B^®(-L--CJ3< (^^jxT'S 6T?N(A 
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7S8) . 

[0 0 6 6] (@7#fig) khu *-fm* 

1 1-PYES, ^fy/S 1 2-CNO) , ±SE&tHA$ 
iafiTddSRJfcA&fifSTnJ: 9 fcffiivRarcfcSRRQ f 
fl^M#5 4©*©HHK1i«r*BiB!L (^fy7'S13-? 
NO) , TdtfTnJ: 9 fcfil/vRJi (Td<Tn) Kftfttf 
*«HB!#6 5fc»;tT±«MH#5 4**Mtt»!:L 
W y^S 1 5lCjftf O^s/T'S 1 3t?YES> * 
fyT'SH) . rwRNc, ±IE<0Td<Tn-C$>5^ffi 
*sr<Mv^J^ffl («*.« l fMJIJb) «tt*ttLT5fc 

[0 0 6 7] ±iE© t fSllllW#5 5©^ia^ffiT?fe5 

una 8 k^-j-j: 5 Kwaflr 2 rtoffia»©**s 
ttsKtt^ATkt 6 ^boA^ft^tajo L-c«t>®stttii& 

S-fer^f-2 2©^ttJftWJaaTmf4^>«r{r(STU, r© 
r*g:j fc*jj*Lfc«6H#JH) . ZLX, ±SI»8!#5 

4 roiiai^f^fidtc «t 9 R?s«f 2 .hasta* 
dwttoaa <<e9, ton, T&v&x.cDMffi. mmm 

ii) iCtgV^&J&tMf 5 2*»?>»t)tiJ$ix5»ta (T 
m) tft5<bK&TtZ>tcii>, tfctiiA&i&tfTdttStm* 

[00 6 8] f>&Bg^# 5 5 &tf_hSBflBf?# 5 4 
PBiKffi-efcSii-g-tCtt Ufi/7"S1 1-CYES, *T 
-y7*S 1 2-CNO, XtA ^.^■yT'S 1 4©§lfTft) , 
*HlA»a«Td«»KSAaia«TnJ: 9 t>*vvMrefc 

#L (XfyT'S 1 5-CNO) , Td< TnftHBteftfUf 
5 5 &fflft«J VX±mMffi# 5 4 ©*«rHHK 

(i(c*s«Fbr^7 i s'7 s s i ncmtt Ufs'T's i 5-e 

YES, XfjtT'Sie) , ;L©K$tC{> % ±EtP«lil 
V^Klt©/S:«>(CTd< Tn-C*>S^|g*sr< 

wj»B*rrf«w« r t mannas 5 on 

[0 0 6 9] ±IEOf SSU t ±SW^HSH# 55, 54 

fiS (Tm) OSe>ft5fiTfc±9ftWA»ja*Td!4»» 
*KffiTU ±tB©*aMBJ#5 5#R.{ragJl&&, 
jrHB»2a»&©»9fflU*_haWtfiifl ! 5 



[0070] ±.mvnw# 5 4 <o%.tm&mr'3bz>m&\c 

I* (^fyys 1 1-CNO, RXf, 1 6(OH 

f?ft) . «llilA®«aftTdaS89:)£A»jaffiTnJ: 9 fcffi^ 
ttflg-CfoSIS 9 ±agtin# 5 4 SrM^«6lCiMt» LTigia 
$©&9ffib£i$&i8IL (7fy^S17WO) % Td 
< TnttfiBCfcfttftfBffif 2 rtfctt*&»<0fc»JCtli^ U 
#3»tt4^fc». !J*=yi0 1§oS*ii¥aia5 

fFWirt, x***&o»«*r©j«*»© i «#±ic &. 

9aHB*u"C**»*r3.-D t fc«*p-f« C^yT'S 1 7 
•CYES, ^Ty7"S 1 8) „ rogSKfc, ±iBil^« 
lC/N>'^>'^|S5ih©^»l-Td< Tn-CfcStftffi^r* < M 

^mfetifmMmm.Tzztz&mzxT-yys 1 so 

8WMt»#*t¥3. 

[0071] &L±<Dmm.m$Qtoi 2 b^isjaaictn 

9, tftttftWUf 5 2*>6©*0*!lttU ftfct 

a^cwta©^^ 5 2 , 5io3t**>e)OS!Dtu 

5 fc+«*tf.h»©PSMBI!# 5 5, 5 4 j»smMS)*M«i 
SftSriK&S. rtv(ci9x 7 1 

«ASKI*©tMBHI:«\ *Wfc+aa>6±R^«>BBS3 

(@i4®m#I) tJt-<-C/jN$<-rsr 
ttf-Ct, a> 0% iEJaflESCftSR&AWaftK:*^* 

ia*»j«i©«i»«fK*i»t5±BE»*a^*7 
©fcfc©*g-g-it©£Kfi£-£/h$<1-5r ft 
i$©azkiS!ltf?Sl5 1 3 bfc±S«y!i1f&oT*&&l3B&8 
K«»Slvai&»JH*Ta (@8#I) ©ajxoSSS: 

^ (iai40fe^#fiB) tJt'<TA*Hoh$< LTW 

[0 0 7 2] l^t, f'SKWfiaCTinjJSRJtASa* 
Tn^±'Cfc5ll9 4 J g:llttl < f 5 2^ib©^©®9fflL 

*«»s*tafc«>» ts:!£A®?a«Tn^±o<gta^^^ 

K4tJ;9*nfrt-srt^-e#5J;5lc:<c9, <6a»o 

LT t> SM«ft©^iT^8i i V > 9 *^©H^ SrleliS UT 
[0 0 7 3] SD^-C, ^©©Wf 5 2 «>&(D1E&*#}H 

l*»5)©i«iffl®O^Oll9 WLI^Mbti^Att), ff 

en 2rt©i*smt&©t8»£ifgit 2o±attii^e>oi«j 

fi^©©9 W L©*C £ 9 ffl^$*5^3l5©^t tt^ 
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**tffi»'»«**5it^-e#5. ^©fc*, mm. 

»«r»««f2rtfc*5'<<»«***ri:fcJ:9i6v« 

[0 0 7 4] *bic. fftttiMWWtfc&v^CfcfcBate 
®©fc#©W)§B8ftlc$;iTpi5BflS!#5 4, 5 5*R£ 
■ HWfc*Lfc$«fc«|PLTV**fc», 4©B$/£-C& 
B©»»©fc»©tHSW*WfcS;lvct>, *oaUM>»© 
fttOft>&JftMf 2 rt ©Bfje©ttB©J&»*» 0 ffli" r 4 

i8$©$S£ £ £ 4^-Cf S J: 5 1-4*. 

[00 7 5] _hfE&7KfM#Pg|S 1 3 b IC J; 5$**S 

£•#7 io«*lt««Wtt*©J:5K:u-CfTiait*. -f4 
t>h, ASiUttxt7 4(cJ;5tlttJA«taS4, A* 
lfc±3tfcWA*i&#4K:£-^Tig*& 

#e>iifc»^jt»;:<t 5 <t p K»*a^-# 7 1 ©#ae£ 
i \z x sfcttii&fcffl«£g« u r. ©&tt]g&&ft**K 

5£S6)©ffl& K 4 5 J: 5 fc±lE#{4B© F B «]« ftff 5 . 
4*5, i©#ffiB©^jE©JWf4#^^»)-r'5fc»©^r 

So 

[0 0 7 6] AP^T, igE^ffiBW^SSMtt^fciEli 

4 fts-jt 4 © 3 mm<DMfcmm#.K v >ts toft s „ 

*®MPI#5 5©^BBttflg©5§£-4, fa 
Xtf±»©i»5H!HI# 5 5, 5 4tfRI$Mttffi©«£-4. 
±©M^#5 4©^W«ffi©»^-4©3ffii©|»7KS 

£lt4, £©S£lt&3IS1-5#tt«4©»J&B«a;tf 

IKK (MB3#5 4, 5 5<Dfflffltfm) fcO^T©HM8«r 
±«WMIIP«1 2b*»6ftrtr, t©A»««fc#* 

*i5<fc5te4oT^S. 

[0077] £©£5ft3mro#£nflia;*0in*5 
4, 5 5©HMtt*K(S:C"C«v^»t6r4lJ:i9, * 
©fltfi»**#.5 -ffcfcfc. RHMff2a> 

e>©tti»© d tb uaqtHMt 2 ©±»*»&©*-c*)5fle* 

©•*£»**»*# 7 llcA^1-5(^©A^ffl!)4A* 
ffll4©JE^5^^»S»:tt*-©^ffifc4D, r©S 
*te f*#ffcE te» -f 5 ^tt^tt t *-© t> © 4 4 5 o 
£*U=#U *%2nMB1&X-te. IHNf 2&>C>©ft9 
tt» L#±g:&u:<t> WcWUtiW 5 1, 5 2 © 2ffi«^5>ff to 
*x, a>o, *g:0B^#5 5©^Xtt±SBBH#5 4©^ 
rtSBttffiK£*i*4§£-4iSiBI!H#5 5, 5 4*s^cM 



©BHM#5 5©*#BM*»te**bfc*£ (Pll2l©*i6S# 
RB) 4, tf©&t/±a©P?WW#5 5, 5 4*S|W^frM 
Affile ZMt®& mSl<0-AW*#M) 4 -ci*. rat 
* • »ja^*t*r*ai-*^9 l y e>**s- *©*r ^ 

»^5fc*»ti*n-CU4pC4^45 (nH©Affe©&& 

&m<olm{si\a&cx&^ft\-tz>z 4(cj; t) , iOiEflic: 
®^-lt*Jffli«:^5r4d5-C#, ±iS©ffi^/<7V^J?»» 
tt©»bK*<3 < ffli»#tt©£Ux£Klh UT [U8M«tt© 

[0 0 7 8] <tt©*K»»>4*$, **WI4±e!Kl 

*©sai»tisra*r*twc*)5. -f4to*>, 
a). ±b» i xtMB 2 mmfcmx-\*. b?@«2©±t 

#ft(;iJb&4*J£4©2*©I&iii i f 5 1, 5 2SrttffiL 
V\ r©#-a-(c(4, ±E©*lXtt»2©*lS»fti:iai 

«©%x:*^sffl u-efff^©® 9 ffl LAxm*m£# 7 

[0 0 7 9] (2). ±8E£2H»Jgffi©»ififW«lg|51 2 

b»9Bj**tfc»*s»*a^#7 1 (c*-e5ij^-rs©ic 

&5NFRaSrSi-5C4, o**j»WaS-bViJ-2 1, 2 
2 <t 13 ^ffi $ 4xfcB$^ 4 -t ©$Effl $ tlfc^fflJfla©^ 
dSA»taS-feVi^7 4 (caSLTA^fla4 L-Ot&ffl$ 
tiZ>t*M 4 ©M^ffiH (^A7*0 ©fc5r4^P 

ix*^©ISEB# 5 4,5 5 ©BH«*SrfTofc»a-KHt» 
^:©iicm©femfflS IC ov >TfiJ^ SrJtE ^ -i* A 9 ^»© 
»#Pflttt0> (^Jx.(il~5#tv>5^0'IS) fc(tig®$ 
■&5J;5{cL-Ct)J:v\ tsjxliil l 0 t^r y/S 2 0 
tLtm5^ m©|!i-CM^#5 4, 5 5©vvfft 
frofflfflV)®:fcftt>ti1tWr£- (*7-y?S 5, S7, S 

8) tg'Wigiasr^oT^pjftwaaw^^ttp 

El l l ic^yr/s 2 lX\*XT-y 
2 2 4 LT^1"± 5 ti«lfflAmSgTd©Sffi^J^ 
t S>©SiiSr#oi 5 Ki" 5. 
[0 0 8 0] ijvia!), §fiM#5 4, 5 5©MPB«JSi 
*£fifo-C8W<)E-S-#7 i^©A»llflf«rJ:#**«» 
a«rHffL^l-tJ«)tobi*> »»itiW©[fia©AailUt 
SrA^fiS-fe >Vr 7 4 ^S^ttS tt V^©^^ y 7*© 
toaicitA/f 5 4 ^5 *tt*»4-f 5 r 4 SrBai- 

5:tm5. 4*5, ±ia^MffitU>©K^tt^i'A 

5 ©#MW§Jlft1*ffiS»C*5ltSfi , ®1t 2 *»f)©7kjl^# 

7 i *-c©«*»tWtKfiHi-SSlE*»kfcJ*i:crJtlB 
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[0 0 8 1) (3). ±!S^2H16^ffi-ettlSK#5 4, 
»»*Tnfc LT, (Ts+a) & 

t/HStasffi $ ©fi©v>i^jw«i&fls©ja£flt &R£-r 

SiSfcL-CVStf. r.*ilc|fi&1\ j&*S-&#7l© 
#fltof«b±©IH*M»tti 5 <fc 5 1- LT 

[0 0 8 2] W^tfiBKJETwaMftai: LT(3 = 5 0t 

ttt ; #W©^f y^y^-^o^f © 
FFIW#P«©aaBiteJ;«K *©ttJMM#Bl 2©T¥ 

5ri*5*)5„ r©fc«>, MPB#5 4, 5 5©MHgj& 

©»fl:4:ffi<£i:fc*a. ±B0>*Jt«J©fc«> 
ft* t /Wt«*«ofl|* t o«fo^f s> B 

^x®frm&#7 i~©A®isiM&S££it>, r©A?§ 

H#?afi£R£Ai§?agi: UTKJti-* i tfcJ; 9 , # 
ffi«©*fls*rJfcfljato*Sfl: Lfcv^tHWrc©** 
lei if ft 5 <fc 5 r i 5. 
[0 0 8 3] ±E©A&l8jm£tt*fc©«fc5i;:LTj£«> 
S. i"**?^ 7 i©«-e*fc**3M-a#tt 

■■Cfc 5 * T y f V ? ©* 7- y 7"» f (s) fifcS; 

©HScfcJ:D**;Ha. 

[0084] f (s) = a • s + b 

[0 0 8 5] s= (Td-Ts) / (Ts-Tw) 

TdtttfctHA»i&5> TsttKJ&f&fcfiS, Tw 
f4HttlA7K?a«-Cfe5. 

[0 0 8 6] ±IE©s t LX±.m<D&RX<ryy°&BZ 
^:AbTTdJco^-c*»5fc, J5cSCiS#e>tb5. 
[0 0 8 7] 

Td= (Ts-Tw) • (B-b) /a+Ts 
w©^fc«fc9ft6ftSTd£KJtA»iagi LTR£ 
U 0 6&tf0 7fc*^&g$r£fT£*;ftfi.J:v\ ) 
[0fl5©fflfW,eRiJl?] 

[0 1 ] *^b^<d^ i M^t^ie***^***?-* 



[0 2] *ljttt»*Oayhn-90rt*«rS*-i-^o 
[03] ±B3Vhn-5KJ:5ll!»«r*-f7n-^-r 

[BO 4] jB2*«»i8©ift»^yA«ra%i-«s:EB'ca!) 

[05] %2%WfcM<r>^V hn-7C0rtS^^-fyn 

•;/:?0-c*>£. 

[06] ±IB3^Ko-7(c < t5^W^#mB#<0«! ! aSr 

[07] ll23yhn-7l;<t5ttiSf©«i^t7 

[0 8] @BK#»MW§J»lc^5#«flfi3E^ii^lWt 
©8il#0-C2?$, 

[0 9] #o^yy^*i*-»jft^tt:i©B8ffia"T»*> 
5. 

[010] na®ft®i%<DM<DmmMm\£z.z>jmt:7ii 

•f0 6*f^0T?&2>. 

[011] ffl»«f«©««JSIW»ttK:J:*«BlSr*-fBI7 

*tj&0-e;fc2>. 

[012] •MteJt&olMHgft 

[013] tt*o»mflrrto«Mi©»k«:Rwi-5fcft 

[014] #*w©«rs»-c#*.e>nfca«srafflufc 
#£©#«msste t t ©H*is-ea>5. 



[^©RW] 

2 BfBtt 

3 t-h^^T* UffiRt?&) 

4 mmas um&rn 

5 a , 5 b 

6 ATkt (A*&) 

7 StKHK (^tK^#©) 

i2a, 12b mmmmn mmm^m 
®) 

22 taswfflS-fevf- (®ffliast^ffl# 
®) 

5 1 ^s^ta-ff (snip) 

5 2 <P&fcffif (»WP) 

5 3 ^fiPS# (Sr?ai^S¥^) 

5 4 ±.wt.mm# wrnm 

5 5 *wmm# wm#) 

7 4 A»8Ut*l'lMA8HI«l*ffl#«) 
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